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INTRODUCTION AND BACKGROUND
Undergraduate Research at Virginia Tech
Virginia Tech (VT) is a land grant, Research 1
university located in southwestern Virginia. Known for its
agriculture, engineering, and business schools, VT also is
developing a robust curriculum in the social sciences and
humanities. The university is heavily invested in research at the
graduate level and is becoming very active in undergraduate
research. In 2012, VT established an Office of Undergraduate
Research in order to provide a central location for managing
undergraduate research opportunities and supporting students
involved in undergraduate research (Virginia Tech, 2015).
The University Undergraduate Research Coordinator
leads the VT Office of Undergraduate Research and quickly
identified University Libraries as a partner and collaborator. In
particular, both faculty members that have led the Office of
Undergraduate Research since its inception have paid attention
to the areas where students need additional support to be able
to meaningfully engage in undergraduate research, and reached
out to University Libraries for help in providing that support.
Gaps in Student Preparation for Undergraduate Research
Although undergraduate research programs exist in
order to expose students to the process and culture of research,
most students are not prepared to participate in these
experiences. Not only are they not prepared for the hands-on
or lab components of the research, they do not have an
understanding of the importance of a literature review and the
idea that published articles represent a scholarly conversation.
For many students, “research” equals a topical or opinion paper
they put together for their high school English or History class.
At VT, many students participate in an introduction to basic
databases and discovery engines in their First Year Experience

(FYE) or required English courses. However, students involved
in undergraduate research need a more in-depth experience than
what they gain in these courses.
Along with knowing how to find in-depth literature on
a specific topic, students need to learn about literature reviews
and how to identify gaps in literature in order to develop a
research question. With the proliferation of other types of
scholarly communication, information evaluation becomes
much more important for students in these intense research
programs.
Another area of concern for undergraduate researchers
is data management. Many students do not understand that
research results are considered data. Students need training in
organizing, safekeeping, and using data ethically. With
information formats changing rapidly, students need to
appreciate the many ways information might need to be stored
in order to be accessed in future years. Using data ethically is
obviously very important and most students have some idea
concerning citing information and creating a bibliography.
However, students are unfamiliar with processes, standards,
and regulations related to ethically conducting research using
human or animal subjects.
Finally, many students are unaware of what to do with
their findings. Most students had never presented a proposal
for acceptance to a conference; they require guidance on
preparing abstracts and titles that would get their proposal
noticed. They also need guidance in preparing posters for
presentation at undergraduate conferences.
Filling the Gaps
In 2012, the Director of the Office of Undergraduate
Research reached out to VT University Libraries to discuss how
we could partner and better prepare our students to participate
in undergraduate research. She had some ideas about a series
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of workshops she felt students needed based on the gaps that
she had identified in their knowledge and skills. One of these
initial ideas included a librarian-led session during the annual
undergraduate symposium to discuss the publishing process.
Based on similar sessions and personal experiences, the College
Librarian for Natural Resources & Environment and the
College Librarian for Art and Architecture collaborated to
present an hour-long session to introduce students to the
publishing process, starting with the call for papers and then
walking the students through a variety of dissemination options
to share their findings.

4)

students could include “Advanced Research Skills
Certificate” on their resume, grant, and internship
applications to indicate they had additional training,

5)

certificates could be awarded on the completion of
some type of activity for each workshop in the series,
motivating students to attend the optional workshops,

6)

approval to offer a certificate only required the Dean
of the Libraries’ signature, which was readily given,
and did not need to go through university governance,

It was through collaboration and the discussions that
followed that VT librarians became aware of duplicative
efforts—many department liaison librarians were doing the
same type of workshops for a number of smaller, disciplinebased undergraduate research groups. At an impromptu
meeting, librarians shared information on the various
workshops they were all teaching and began discussing how
they could combine their strengths to meet these rapidly
growing requests for research support.

7)

librarians could present on one area in which they were
most familiar or experienced with across multiple
disciplines, rather than present on many areas to a
specific discipline,

8)

the time investment of librarians to present would be
significantly reduced, as they would prepare and
present one session to a larger group, rather than many
sessions for smaller groups,

Learning theory indicates that students learn more
when they interact with the knowledge being offered (Driscoll,
2004). While the previous instructional sessions, having been
customized to fit into a particular program, aligned with this
statement, we found our personnel resources were being
stretched thin, particularly as additional demands for our time
began to compete with prior commitments and other job duties.
We determined that we needed to create a more effective,
efficient, and sustainable program, so we began to converse
with the Director of Undergraduate Research to find a solution.
Through several discussions, we parsed out a number of
concerns including questions about attendance, scalability,
relevance, and delivery. The common goals we shared revolved
around creating an environment where students could have a
successful and meaningful experience. With these aspects
agreed upon, delivery of the sessions became one of the largest
challenges we faced. Most students’ schedules do not permit
time to include extra courses that are not somehow related to
their areas of study. Administratively, the library could not
offer a general course at the undergraduate level, and we did not
want the course to be paired with a specific department as that
would inhibit enrollment by students from other disciplines. In
brainstorming options, the idea of a certificate program quickly
came to the forefront. There were several positive components
to this proposal:

9)

the workshops would be offered on a weekly basis for
five weeks, complementing the point-of-need aspect
for students already involved in research projects, and
balancing the semester instruction workload for
librarians.

1)

it would not require a semester-long commitment for
students to partake in the program and gain the
research skills we were emphasizing,

2)

as there are no credit hours involved, students that
were not able to complete the program would not be
penalized,

3)

students would become familiar with a variety of
librarians and their areas of,
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For the above reasons, we decided to plan a pilot
during the spring of 2014 for what we had decided to call the
Advanced Research Skills Certificate Program.

DEVELOPMENT OF THE CERTIFICATE PROGRAM
Year 1: 2013-2014
When we took the proposal for the Advanced
Research Skills Certificate Program forward to the Director of
Undergraduate Research in the fall of 2013, we included a total
of five workshops in the curriculum for the certificate program.
The topics of these workshops included: 1) Data, 2)
Bibliographic Managers, 3) Proposals & Abstracts, 4) Research
posters, and 5) Publishing and Open Access. We chose to
utilize these five topics and associated learning outcomes for
our pilot of the program based on two primary factors. The first
was that presentations included content and information beyond
the general “one-shot” information literacy workshops that
many students would have participated in in the past. The
second was that, save for the workshop on data, these were all
presentations that librarians had been requested to give to at
least one research program over the previous two summers, so
we knew there was a demand for these types of presentations.
We created a session on data, partly based on an increasing need
for students to understand best practices for organizing and
managing their data, but also to promote new library services
that support data initiatives on campus. The next step was to
develop parameters in which a certificate would be awarded to
participants. As students came from a wide variety of
disciplines and previous research experiences, we determined
that in order to earn the certificate, participants would be
-MILLER, DEBOSE AND MEIER-

required to provide a one-page reflection for each workshop
topic. The reflection required participants to address what they
learned and how they would apply the skills going forward in
their research projects, and provided a method of assessment
for the certificate series coordinators in the library.

researcher, 2) Finding scholarly literature, 3) Managing and
organizing information, 4) Understanding data, 5) Using data
and information ethically, 6) Creating effective research
posters, and 7) Writing successful conference proposals and
research abstracts.

We divided the tasks of teaching the workshops and
reading of the reflections among a number of librarians. The
Libraries’ Information Literacy Coordinator attended each of
the weekly sessions to introduce the presenters for that week’s
content and provided students with a consistent librarian they
could become more familiar with throughout the series. She
also presented and co-presented content for two of the
workshop topics. The College Librarian for Natural Resources
& Environment, serving as part of the development team,
presented and co-presented at two of the workshops. We asked
two of our “in-house experts” to present the remaining two
workshops, one on data and the other on constructing effective
research posters. The FYE librarian read and commented on
each submitted reflection to provide consistent feedback,
allowing for her to keep track of who had completed all of the
reflections for the certificate awards upon completion of the
workshop series.

The Spring 2015 Advanced Skills Research Certificate
Program grew in terms of both learning outcomes and
participation.
A notice sent through the Office of
Undergraduate Research in late December netted over 115
students interested in participating in the spring workshop
series (see Appendix A). This sudden growth in interest had us
quickly adjust our in-person focused workshops to
accommodate an online option for students. We retained the
requirement of a reflection for each week’s content, regardless
of if they attended the session in-person or online, but divided
participants into subject groups where a librarian familiar with
that discipline could comment on their reflections. After the
first session, where we required attendance to sign up for the
program, we had 83 students register, 64 students submit the
first week’s reflection, and 45students that completed the full
set of reflections to earn the certificate.

While there was very little promotion or marketing of
this certificate program for our pilot year, we had 34 students
enroll in the workshop series and ultimately 22 complete all of
the weekly reflections. Based on this success, we decided to
pursue offering this program again with a few changes. We
coupled the feedback from the reflections with observations
made by the Information Literacy Coordinator of what was
covered at each session. For example, we found that, contrary
to our assumption that many students had gone through a basic
library session on how to use library resources, students
participating in the program wanted to learn more about specific
databases. We also found significant overlapping coverage
between two of the workshops and received requests for more
interactivity during the presentations.
Year 2: 2014-2015
During the fall of 2014, we began developing the next
iteration of the Advanced Research Skills Certificate Program.
We expanded our list of presenters and asked each to develop
formal learning outcomes and incorporate active learning
components for their session. We re-organized the order of the
workshops to create a more cohesive flow through the research
process. Rather than have one librarian attend each session for
continuity, we created a schedule where the librarian presenting
for the following week would attend the previous week’s
session. This enabled the librarian to see what was presented
the prior week, determine what exercises resonated with
participants, and be able to tie a thought or discussion through
into the next session. We also began to work more closely with
the new University Undergraduate Research Coordinator to
create an introductory session that would promote a stronger tie
for students involved in undergraduate research to attend the
workshop series. The final list of workshop topics expanded to
seven weeks for the series and covered: 1) Becoming a

DISCUSSION AND FUTURE DIRECTIONS
Undergraduate Research and Redefining Information
Literacy
The development of the Advanced Research Skills
Certificate Program coincided with a realignment of the
organizational structure at Virginia Tech’s University Libraries.
Prior to this realignment during the summer of 2014, all liaison
and teaching librarians worked within a single department; after
the realignment, liaisons were spread throughout the library and
new librarians were hired in areas of data and research
informatics.
The Advanced Research Skills Certificate
Program provided the opportunity for librarians from different
departments and backgrounds to share a vision for
undergraduate education and better understand and appreciate
each other’s skillsets and perspectives. Through this program,
librarians came together to critically discuss and redefine the
skills that we believe students need in order to engage in
research in the 21st century. Our traditional definition of
information literacy shifted as more voices joined the
conversation. Our Advanced Research Skills Certificate
Program curriculum provides an example of the future direction
of the University Libraries’ entire information literacy program
(see Appendix B).
Year 3: 2015-2016
Assessments from Year 2 of the Advanced Research
Skills Certificate Program provide direction for the future of the
program. The assessment plan included two elements: the
weekly reflections from the students, and an end-of-program
questionnaire distributed to each of the 83 students who
registered for the program. The weekly reflections offered
insight on whether or not each workshop met the learning
outcomes identified, and the end-of-program questionnaire
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provided feedback on the program, overall (see Appendix C).
The end-of-program questionnaire was optional, and only 17 of
the 83 students who enrolled in the program completed it,
giving us a 20% response rate. Thirteen of the respondents
indicated that they were one of the 46 students who completed
the program, giving us a 29% response rate from those who
earned the certificate and a clear sense of the value of the
program (see Appendix D).
The responses from the questionnaire, in particular,
helped us identify new ways to grow the program. During the
2015-2016 academic year, we will be implementing a number
of additional features to the Advanced Research Skills
Certificate Program. We are investigating collaborating with
faculty members and students, so that individuals beyond the
library are involved in the instruction opportunities.
Furthermore, we are exploring ways to build flexibility into the
curriculum; we hope to provide additional workshops in the
future, and allow students to choose which sessions to attend
based on their experiences, knowledge, and learning goals.
Finally, since we now have several cohorts of students who
have completed the certificate program, we are working on
ways to build a community among them, and continue the
learning opportunities here.
Based on the program’s reception by the students, the
Office of Undergraduate Research, and University Libraries,
we anticipate continuing to grow the program throughout the
foreseeable future. We are discussing options for converting
the workshops series into a credit-based class in collaboration
with
the
Office
of
Undergraduate
Research and a number of academic departments, but even if
that happens, we see value in continuing to offer an
extracurricular, certificate-based program that helps students
gain the tools, skills, and mindsets necessary for meaningfully
engaging with information literacy and the research enterprise.
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APPENDIX B
2014-2015 Curriculum for the Advanced Research Skills Certificate Program
Week 1: Becoming a researcher
Learning objectives:
•
•
•
•

Recognize programs and resources available through the Office of Undergraduate Research
Discover and identify options for participating in research in their area/s of interest
Find and use resources and services provided by university libraries for research support
Draft an example research project timeline to prepare for setting research goals

Reflection question:
Using what you learned about library support resources and services, and the timeline examples from the
session, draft an approach for an applied literature review project with monthly goals. Include one or more
of the following:
• Databases and other places you might look for research in your area [hint: check the subject guides
on the library home page for your subject area]
• Scheduling a meeting with your subject librarian to discuss your search strategy
• Pulling citations from databases and other sources
• Getting full text of sources
• Reading through your sources
• Organizing the information you find
• Writing your literature review
• Citation style you’ll use
• Getting feedback from peers
• Revising your literature review.
Week 2: Finding scholarly literature
Learning objectives:
•
•
•
•

Explain the difference between a search engine, a platform, a subscription database and an open access
database
Access our database contents from the library website and from Google Scholar.
Use Boolean operators
Use some of the advanced functions of our subscription databases – folders, personal accounts, export to
citation managers, saved searches

Reflection question:
What were the two most valuable things you learned during this week’s session? Of the databases discussed
in class, which do you think will be most useful for your current project, and why? What advanced features
of that database will you leverage?
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Week 3: Managing and organizing information
Learning objectives:
•
•
•

Explain what a citation manager is and how it can help them during the research process
Compare the three citation managers supported by University Libraries in order to choose the one that
best meets their research needs
Access and download the citation manager of their choice onto their own computer(s)

Reflection question:
Please look at all of the citation managers and decide which one will be the most useful to you. Our Citation
Manager Libguide has links to many tutorials. Write a short reflection about the citation manager you feel will
be the most useful to you in your research - how will you it and what particularly will benefit you.

Week 4: Understanding data
Learning objectives:
•
•
•
•
•

Accurately characterize and categorize their research data
Explain the importance of data management
Identify open data and open source data visualization tools
Keep your data safe
Embrace the power of storytelling with data

Reflection question:
If you have not started your own research, envision research of interest and the data that will inform it.
When describing your data, use at least two of the five following terms:
1.
2.
3.
4.
5.

Role of data in research
Data collection
Data management
Open data
Data visualization

Week 5: Using data and information ethically
Learning objectives:
•
•
•
•

Explain several different types of plagiarism
Determine common knowledge
Understand data privacy issues
Achieve awareness there are regulations for studying humans and animals
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Reflection question:
What data about yourself would you protect and why? How would you feel if you found out that your work
was plagiarized? What would you do if you found out that a picture that you posted is being used to
advertise a product?

Week 6: Creating effective research posters
Learning objectives:
•
•
•

Recognize the importance of good design principles in the creation of research posters
Locate on/off-campus and online resources for the creation and printing of research poster
Create research posters using presentation software such as PowerPoint and Keynote

Reflection question:
During this session, we focused on how to design effective research posters. For this reflection activity, you
have two options. Select your option, and then upload your reflection using a Word document. As always,
let us know if you have any questions!
1. What was your biggest takeaway from the workshop? Consider the design principles that were discussed,
and the recommendations that were made by our resident expert, Patrick. Why was this takeaway
important to you?
2. If you know that you will be creating a research poster this semester, then think about how what you
learned will apply to your work. What was the most helpful thing that we discussed, as you think about how
you will design your own poster? What questions do you still have about creating your research poster?
Week 7: Writing successful conference proposals and research abstracts
Learning objectives:
•
•
•

Explain the importance of titles and abstracts in the proposal review process
Identify resources for finding calls for proposals
Write interesting, accurate, and informative titles and abstracts

Reflection question:
During this session, we focused on how to represent yourself and your research when submitting proposals
for different opportunities, including: publication in journals, presenting at conferences, and requesting
funding. For this reflection activity, you have two options:
1. Consider the research that you are currently working on. If you were going to submit that research for
publication in a journal or a presentation at a conference, what would your proposal look like? Remember,
create a catchy, informative title, and develop your abstract according to the guidelines discussed in the
workshop presentation.
2. If you're not at the point where you can easily discuss or summarize your research, then simply think
about the information covered in the workshop and presentation. Consider the following questions: What
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was most helpful about this workshop? How do you think the ideas covered in this workshop and
presentation will help you in the future? What do you still have questions about?
Final Reflection:
You've made it! We've so enjoyed working with you this semester and hope that you've enjoyed it as much
as we have. This week, your reflection activity relates to not only the content that we covered in the
Publishing & OA workshop, but also what we've discussed during our five weeks of workshops. As usual,
write your reflection in a Word document, and upload it here.
In your reflection, please answer the following questions:
1.
2.
3.
4.
5.

What were you hoping you would get out of the Advanced Research workshop series?
Did the workshop series meet your hopes? Why or why not?
Did you learn anything that was completely anticipated? What was it?
What was the most valuable thing you learned in the workshop series?
Do you still have any questions for us?
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APPENDIX C
2014-2015 Advanced Research Skills Certificate Program Questionnaire

208

LOEX-2015

-MILLER, DEBOSE AND MEIER-

-UNDERAGE THINKING: BUILDING TOMORROW’S RESEARCHERS…-

LOEX-2015

209

210

LOEX-2015

-MILLER, DEBOSE AND MEIER-

APPENDIX D
Responses to Question 7 on the 2014-2015 Advanced Research Skills Certificate Program Questionnaire: What was
the most valuable thing you learned during the workshop series?

The understanding data workshop and writing abstract and titles workshop were really helpful. I hadn’t had a
lot of experience with either of those topics before.
How to create research posters! I just made my first one using PowerPoint and it turned out really nice.
Basic research skills.
How to present one’s studies and work through an effective presentation.
Using data ethically and Creating research posters are topics undergraduate students are not usually taught by
research supervisors, so these topics were useful.
I think the information provided about research posters and presentations as well as about writing abstracts
was really helpful. It was really nice to have it spelled out, as it is often just expected to be understood.
Probably all the tips and tricks for how to build a good poster. I’ve already put it to use.
The most valuable thing I learned in the series was how to properly utilize the resources in the library as well
as the different data management sites.
Learning how to find scholarly literature.
I really enjoyed the lecture about “research posters” because that was something I really did not know much
about, and something I will most likely use within the next few years.
I think since everything I learnt was new, everything was equally valuable to me.
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